Although much attention has been placed on appropriate symptom management at the end of life, little is known about the medications actually prescribed to people in hospice care. The purpose of this study was to determine the most commonly prescribed medications in a population of hospice patients. A retrospective review of a patient information database was conducted. The 6 most common drugs (acetaminophen, morphine, haloperidol, lorazepam, prochlorperazine, and atropine) were included in emergency kits provided to patients at admission. Opioid and nonopioid analgesics, anxiolytics, anticholinergics, and antipsychotics were the most commonly prescribed pharmacologic classes. This description of prescribing practices could be useful in creating more informed care plans, educating health care personnel, and anticipating the changing medication needs of patients as they enter hospice care.
Introduction
Patients admitted to hospice care due to advanced illness are generally older, have a high burden of comorbid conditions, 1 and are at risk of polypharmacy and adverse drug reactions. 2 Patients with advanced illness frequently require intensive medication management of both chronic conditions and symptoms associated with end-stage disease such as pain, dyspnea, nausea, delirium, and depression. Admission to hospice care presents a valuable opportunity to reassess a patient's medication therapies and determine the treatments that are most likely to be beneficial or least likely to be harmful at the end of life. 3 In 2007, an International Association of Hospice and Palliative Care (IAHPC) initiative resulted in a list of ''essential medicines in palliative care'' ( Table 1) . Essential medication classes included opioid and nonopioid analgesics, anxiolytics, antiemetics, corticosteroids, laxatives, and antipsychotics. 4 However, there is no analogous list of ''least essential'' medicines in palliative care to identify medications for chronic conditions that are not useful at the end of life. Studies in patients receiving palliative care have shown that the prescribing of medications for chronic comorbid conditions decreases at the end of life, while prescribing of medications used to manage symptoms increases. [5] [6] [7] [8] Although studies have focused on prescribing practices in populations with limited remaining life expectancy, it is unknown whether medications for chronic diseases are decreased relative to those for symptom management in patients receiving hospice care. Hypothetically, admission into hospice care (as opposed to the general provision of palliative care) represents a transition point when chronic medications least likely to be helpful could be significantly reduced. The purpose of this study was to determine the most commonly prescribed medications in hospice patients.
Methods
This was a retrospective cross-sectional study to characterize medications prescribed to hospice patients. Data for this study were provided by Seasons Hospice & Palliative Care, a national hospice organization with locations in 11 states at the time of the study (currently in 15 states). We used a clinical database of patient demographic and medication information gathered from patient electronic medical records. Patients were included in the study if they were admitted to hospice on or after January 1, 2010, and if they died in hospice on or before December 31, 2010. The institutional review board at the University of Maryland approved this study.
Medications prescribed at any time during a patient's hospice length of stay were included in this study. The electronic medical record contained information on drug name, dosage, formulation, and strength. Medications were further grouped by pharmacological class. Combination formulations (eg, oxycodone plus acetaminophen) were evaluated as 2 separate medications. Different dosage formulations were considered to be the same drug (eg, injectable and oral morphine). Indications for drug therapy were not explicitly recorded in the patient database.
We evaluated the 100 most frequently prescribed drugs. Based on the consensus of the authors and on usual practice patterns in palliative care, the top 100 drugs and the most common pharmacologic classes were classified as medications likely used for chronic conditions or likely used for symptom management. Consensus was reached on all classifications among the authors.
We used demographic information to describe the population. These variables included age, sex, race, and state of residence. We also evaluated admitting diagnosis, location of care, and length of stay. We determined whether the proportions of the 20 most frequently prescribed pharmacologic classes were different across the most common admitting diagnoses using chi-square tests. A value of P <.05 was considered to be statistically significant. We used Microsoft Excel for all analyses.
Results
We included 4252 patients in this study. The average age was 77.5 years (standard deviation 14.3 years). Patients were located in 11 different states, most commonly in Illinois, Maryland, and Michigan. More than half of the patients were women, and 64% of the patients were white. Patient demographics are listed in Table 2 .
The most common primary admitting diagnosis was cancer (34.6% of the patients). Other common admitting diagnoses were dementia, lung disease, and cardiovascular disease. Lung disease included obstructive pulmonary disease and other chronic lung conditions but not lung cancer. Primary diagnoses are listed in Table 2 . The most common admission settings were the patient's home (29.2%), skilled nursing facility (23.5%), inpatient hospital (20.6%), and an inpatient hospice unit (17.7%). These proportions remained virtually unchanged at death, with the exception of the inpatient hospice unit (which changed from 14.6% at admission to 19.6% at death). The average length of stay was 22.2 days (median 8 days, range 1-353 days).
Overall, 4252 patients were prescribed 83 629 medications or treatments. Treatments for which a generic medication name could not be determined (eg, ''eye drops,'' ''moisturizing cream,'' ''enema''), enteral formulas, oxygen, and nondrug treatments (eg, wound care supplies) were not included in the study. A total of 80 441 medications were evaluated. The average number of medications prescribed per patient at any time during admission was 15.7 (range 1-100 medications), with 362 patients prescribed 30 or more medications. Patients were prescribed an average of 7.9 ''as-needed'' medications (range 1-42 medications) and an average of 8.3 regularly scheduled medications (range 1-69 medications).
The 100 most commonly prescribed drugs are listed in Table 3 . The 6 most common drugs (acetaminophen, morphine, haloperidol, lorazepam, prochlorperazine, and atropine) were all included in the symptom management medication kits provided to most patients at admission. Other drugs prescribed for over 10% of the patients included albuterol, docusate, bisacodyl, scopolamine, senna, furosemide, aspirin, ipratropium, omeprazole, magnesium, oxycodone, fentanyl, metoprolol, and hydromorphone.
The most commonly prescribed medication classes were those most likely prescribed for symptom management. We compared the total proportion of chronic medications to symptom medications among the 3 most common admitting diagnoses-cancer, dementia, and lung disease. There were no significant differences in the proportions of these medications among these 3 top diagnoses. Opioid and nonopioid analgesics, anxiolytics, anticholinergics, and antipsychotics were prescribed to over 60% of the patients at some point during admission. Other frequently prescribed symptom medication classes were laxatives, bronchodilators, and antidepressants. We compared the proportions of medication orders for the 20 most frequently prescribed pharmacologic classes among the 3 most frequent diagnoses (Table 4 ). We found that cancer patients were significantly more likely to be prescribed opioids, antipsychotic agents, corticosteroids, and antiemetic agents. Patients with dementia were significantly more likely to be prescribed nonopioid analgesics, vitamins or supplements, and antiplatelet agents. Last, patients with lung disease were significantly more likely to be prescribed bronchodilators.
Discussion
This study of patients admitted for hospice care with any diagnosis revealed that medications used to treat common end-oflife symptoms such as pain, anxiety, delirium, and nausea were most frequently prescribed. The prevalence of drug classes used for symptoms commonly seen at the end of life is not surprising. However, several commonly used drugs were likely being used to treat chronic conditions such as metoprolol for hypertension, simvastatin for hyperlipidemia, and aspirin for cardioprotection. Antiplatelet drugs and vitamins/supplements were prescribed in approximately 20% of the patients overall. The benefit of antiplatelet drugs for primary or secondary prevention of myocardial infarction or stroke in patients in the last month must be balanced against the risk of hemorrhage. The utility of vitamins/supplements is questionable in any patient, especially those at the end of life; evidence of efficacy is often scarce, they increase pill burden and may be the cause of drug interactions.
In comparing the proportion of prescribed medications among patients with cancer, dementia, and lung disease, we found several significant associations between admitting diagnosis and pharmacologic class. Although opioid analgesics were widely prescribed across all 3 diagnoses, they were most frequently prescribed for patients with cancer. Patients with cancer were also more likely to be prescribed antiemetics, but since antineoplastic agents were prescribed in less than 1% of the patients, this use may be associated more with managing symptoms of advanced disease than the palliation of druginduced nausea or vomiting. Antiplatelet and vitamins/supplements were more likely to be prescribed to patients with a primary diagnosis of dementia. This may be because the illness trajectory of a patient with terminal dementia is more prolonged than in patients with lung disease or cancer and may be associated with more chronic nutritional deficiencies. The decision of when to withdraw chronic medications may be less obvious in patients with dementia. However, there was no significant difference between the prescribing of antihypertensives, acid reducers, and thyroid agents between diagnoses. It is interesting that antipsychotics were more frequently prescribed in patients with cancer compared to patients with dementia and lung disease. This may be due to the frequency of nausea and vomiting associated with metastatic disease; antipsychotics such as haloperidol are frequently used at low doses to treat these symptoms.
Our findings that symptom medications were much more commonly used compared to medications for chronic conditions are similar to prior studies in palliative medicine populations. A study of Medicare beneficiaries found that the use of drugs that treat dyslipidemia and osteoporosis diminished at the end of life, while the use of drugs primarily associated with symptom management increased. 5 A study of patients with cancer in Australia similarly found that a significant decrease in medications such as aspirin and proton pump inhibitors coincided with an increase in palliative medications such as morphine and dexamethasone and also suggested that medications prescribed for comorbid conditions may be continued longer than clinically indicated in patients with life-limiting illnesses. 6 Another study found that the medications most frequently used by patients with cancer were those for symptom management, but over 20% of the patients were prescribed at least 1 ''futile'' medication described as one that no longer provides benefit and may cause harm. 7 A 2012 study surveyed palliative care physicians to determine a list of potentially inappropriate medications at the end of life and found that hospital patients were more likely than hospice patients to receive these medications in the last days of life. The use of potentially inappropriate medications such as antihypertensives, anticoagulants, and antibiotics may be an indicator of quality in endof-life care. 8 Other studies have also found similar patterns of medication use for symptom management in patients with terminal illness. Medication use at the end of life has been most widely studied in patients with cancer. Patients with cancer admitted to 57 European inpatient palliative care units most frequently used analgesics, opioids, corticosteroids, and metoclopramide. 9 A retrospective study of patients with cancer cared for by home hospice found that the most commonly used drugs were ranitidine, slow release morphine, methylprednisolone, and diclofenac. 10 In the ambulatory setting, a cross-sectional study of 255 patients with cancer who visited outpatient palliative care clinics in Canada found that the most commonly prescribed medications were opioids, laxatives, corticosteroids, acetaminophen, and antiemetics. 11 Our study findings in hospice patients are similar to the medications used for symptom management, particularly opioid and nonopioid analgesics are the most frequently prescribed medications.
Although the most frequently prescribed medications in this study reflect the essential drug classes recommended for symptom management in the IAHPC list, several of the drugs themselves are different. For instance, codeine does not appear among the 100 most frequently prescribed medications in this study, although it is considered an essential medication in the IAHPC list. However, several other opioid analgesics are frequently prescribed. Similarly, amitriptyline and diclofenac (from the IAHPC list) are not among the most frequently prescribed drugs in this study but other drugs within the associated pharmacologic classes are. These differences are likely due to local prescribing practices and the availability and cost of drugs in different parts of the world, particularly in developing countries. Medications that are preferentially prescribed in any organization depend on many factors, including efficacy, safety, availability, and cost. The process used to compile the IAHPC list of essential medicines in palliative care involved determination of common symptoms at the end of life and evaluation of medications used to treat those symptoms. 1 It is important to keep in mind that this study represents the experience of one national hospice organization. Other organizations may have different patient populations and formularies that would potentially alter the results of such a review. The patient population described in the 2011 National Hospice and Palliative Care Organization (NHPCO) report was similar in some ways to the population described in the current study. In 2010, 35.6% of the patients had an admitting diagnosis of cancer according to NHPCO, compared to 34.6% in this study. However, the proportion of patients receiving home care was much greater in the NHPCO report (95.7%) than in the current study (30%). 12 Data regarding the actual use of medications were not available, which is particularly relevant when evaluating ''asneeded'' medications for pain or other symptom management. This study describes prescribing practices only. Finally, indications for drug use were not recorded in this database, so no conclusions can be drawn about the particular symptoms or chronic conditions being managed in each patient.
Understanding which drugs are most commonly prescribed for symptom management in patients with end-stage disease is important in anticipating and addressing drug-related problems. This information may be used to develop medication education materials for patients, caregivers, and health professionals in order to provide optimal pharmaceutical care for patients at the end of life.
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